Introduction
Enteroinvasive Escherichia coli (EIEC) are a group of E. coli that may cause dysentery-like epidemics in humans. Both EIEC and Shigella possess a large (≈140 MDa) plasmid encoding several outer membrane proteins involved in invasion of epithelial cells. [1] The EIEC group is represented by isolates restricted to certain serogroups. Only a few serogroups have been found to be responsible for outbreaks of diarrhoea that is, O28ac, O112ac, O124, O136, O143, O144, O152, O164 and O167. [2] The EIEC corresponds to bioserotypes found in a dozen of E. coli serogroups. [3] Interestingly, some of these O antigens are identical or
Materials and Methods

Bacterial isolates
A total of 11 EIEC strains were isolated from patients of an aggregating diarrhoea outbreak in a kindergarten in Nanchang, China in 2011. The bacterial strains used in this study were obtained from clinical specimens and were cultured by standard methods.
Biochemical test
The strains were grown on nutrient agar plate at 37°C overnight, and the suspensions were prepared with a turbidity equivalent to 0.5 McFarland. The suspensions were immediately inoculated into the ID 32E strips (bioMérieux, France) for 24 h. Biochemical profiles were obtained from AT B Expression identification software (Ref. 40 011 Biomerieux, France).
Preparation of chromosomal DNA
To isolate chromosomal DNA, one or two freshly grown colonies of bacteria were scraped into a 1.5 ml Eppendorf tube and resuspended in 500 µl of sterile water. The bacterial suspension was then boiled (at 100°C for 10 min) to release the DNA.
Real-time polymerase chain reaction to detect invasion plasmid antigen H gene
Invasion plasmid antigen H gene was detected by real-time polymerase chain reaction (PCR) in ABI 7300 using Shigella (ipaH gene) Fluorescent Polymerase Chain Reaction Diagnostic Kit (DAAN Gene Co., Ltd. of Sun Yat-sen University).
Pulsed field gel electrophoresis
Pulsed field gel electrophoresis was conducted according to protocols for the subtyping of E. coli O157:H7, Salmonella, and Shigella. [11] Polymerase chain reaction amplification and sequencing of 16S rRNA 16S rRNA is amplified by PCR in a thermocycler (BIO-RAD PTC-200, USA). PCR was performed in a total volume of 50 µl, which contains 5 µl ×10 Taq reaction buffer, 1 µl dNTP Mix (10 mM of each dNTP), 1 µl of 10 µM each primer (F: 5'-AACACATGCAAGTCGAACG-3'; 1492R: 5'-GGTTACCTTGTTACGACTT-3'), 0.25 µl Taq DNA polymerase (Takara), and 10 pM bacterial DNA, then add Rnase-free water to 50 µl. The PCR products were examined by electrophoresis with a 1.0% agarose gel. Conditions for PCR amplification were: An initial denaturation step of 98°C for 5 min before 35 cycles of 95°C for 35 s, 55°C for 35 s, 72°C for 1.5 min, and then a final step of 72°C for 8 min for the last cycle. The PCR products were then purified, cloned and sequenced.
Phylogenetic analysis
The phylogenetic data described below were obtained by alignment and phylogenetic analysis of the bacterial sequences. The nucleotide sequences of 16S rRNA were aligned using the CLUSTAL W computer program. [12] A neighbour-joining analysis was used to reconstruct phylogenetic trees with the MEGA 4 software (Center for Evolutionary Medicine and Informatics,The Biodesign Institute, USA). [13] 
Results
Biochemical profiles and serotpyes
All 11 strains were examined for chemical reaction in ID 32E strips. The results indicated that all 11 isolates were identified as E. coli, the biochemical profiles of strain 2012K10 and the other strains were 44465543400 and 04465543400, respectively. There were two different biochemical reactions of L-lizyna and L-rhamnose in strain 2012K10 as shown in Table 1 . All 11 strains belong to E. coli O136:K78 according to the agglutination test.
Invasion plasmid antigen H gene
Invasion plasmid antigen H was detected in 10 of 11 (91%) strains isolated from people with diarrhoea. As the result of real-time PCR indicated, strain 2012K10 didn't carry ipaH gene [ Figure 1 ].
Pulsed field gel electrophoresis
Macrorestriction ploymorphism of genomic DNA determined by PFGE revealed the presence of two pulsotypes among the eleven study strains. Ten belonged to one and one (strain 2012K10) the other [ Figure 2 ], which indirectly confirmed that the lack of ipaH gene in strain 2012K10. The result of PFGE indicated that the ipaH-negative isolate was not homological with other isolates in this diarrhoea outbreak. Figure 4 shows the phylogenetic tree for these strains on the basis of their 16S rRNAs. The result indicates that strain 2010K10 is more closely related to S. sonnei than to E. coli, while strain 2010K11 is more closely related to E. coli O136:H-. Strain 2010K10 and strain 2010K11 have 98.4% similarity to each other, nucleotide sequence comparison of 16S rRNA between strain 2012K10 and 2012K11 is shown in Figure 5 .
Phylogenetic analysis of 16s rRNA
Discussion
E. coli serotype O136:K78 was firstly described by Sakasaki and Namioka in Japan, 1957. [14] Fernandes and Trabulst identified an Escherichia isolate 193T-64 as E. coli O136:K78 by agglutination tests in 1969. [15] Nevertheless, E. coli O136:K78 was not extensively reported. In this study, 11 E. coli O136:K78 strains were isolated from patients with diarrhoea that occurred in a kindergarten. A series of methods were conducted to identify these strains, including biochemical profile and agglutinating tests. Profiles of PFGE indicated that strain 2012K10 was not homological with other strains in this diarrhoea outbreak. And it was interesting that strain 2012K10 did not carry ipaH gene, carried by all four Shigella species and EIEC, which was not reported before. Moreover, the biochemical profiles between strain 2012K10 and others were also slightly different. Phylogenetic-tree analysis is often used as a method to classify organisms. In general, 16S rRNA is most frequently used for such analyses. [16] We found that Strain 2010K10 and strain 2010K11 have 98.4% similarity to each other, and they were closely related to S. sonnei and to E. coli, respectively. EIEC and Shigella have a very close relationship not only in the type of disease that these mircoorganisms cause, but also in cross-reaction between their O-antigens. [17] And we did find the cross-reaction between E. coli O136:K78 and Shigella sp. during the agglutination tests.
In summary, the strains that caused this diarrhoea outbreak have been identified by a number of methods. We found a very interesting difference of ipaH gene between strain 2012K10 and the others, which was not reported before as we know. Analysis of 16S rRNA sequences and PFGE supported that strain 2012K10 was not homological with other isolates in this diarrhoea outbreak. Nevertheless, the unsatisfactory part in our study is that we failed to collect food the patients shared in the kindergarten according to the epidemiology report, and all the specimens were only collected from patients in The Children's Hospital of Jiangxi Province. All in all, health and hygiene education need to be improved to lower the infectious risk among children in kindergartens in the future.
